In order to evaluate the use of a Western blot methodology for the diagnosis of infectious bursal disease virus (IBDV) infection, chickens were experimentally infected with IBDV strains and tested for the presence of viral antigens and antibodies by a blocking Western blot test (bWB). The viral proteins obtained from the bursa of Fabricius (BF) were transferred to a nitrocellulose membrane after sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), and the chicken sera obtained by heart puncture were used for the detection of these proteins. In order to eliminate nonspecific reactions, we used a rabbit anti-chicken serum (blocking tool). By the use of the bWB test, two distinct viral proteins of 43-kDa (VP2) and 32-kDa (VP3) were detected. We suggest the use of this methodology for the detection of IBDV infection in animals suspected of having IBDV reinfection and a chronic subclinical form of the disease. With the use of the rabbit anti-chicken sera for blocking, this method is practical, sensitive and less time consuming.
Infectious bursal disease viruses (IBDV) are economically important pathogens affecting the poultry industry worldwide. They may cause a highly contagious subclinical disease in young chickens characterized by severe immunodeficiency that leads to vaccination failure and opportunistic infections (1) .
IBDV are members of the Birnaviridae family and Birnavirus genus. The family consists of non-enveloped animal viruses of about 60 nm in diameter with a single capsid structure of icosahedral symmetry having 92 capsomeres. The genome consists of two segments (A and B) of linear double-stranded RNA with a total molecular weight of 4.8 x 10 6 . The viruses have four major structural proteins, including a transcriptase. Replication and assembly take place in the cytoplasm, and virus release occurs via cell destruction (2) .
IBDV genome segment A (3.2 kb) encodes a 110-kDa precursor polyprotein which gives origin to VP2 (a neutralizing antigen), VP3 (a group-specific antigen) and VP4 (a protease involved in processing VP1 from the precursor polyprotein) (3). IBDV genome segment B (2.9 kb) encodes a 90-kDa protein termed VP1, the putative RNA polymerase (transcriptase) (4) .
There are two recognized IBDV serotypes: serotype 1 (virulent) and serotype 2 (avirulent) (5, 6) . Vaccination of breeder hens with live-attenuated serotype 1 IBDV strains protects their offspring against IBDV (7), although virulent serotype 1 IBDV strains have been isolated from vaccinated flocks worldwide (8) .
The objective of the present study was to detect IBDV antigens (due to viral replication) and antibodies present in infected animals by using the same blocking Western blot test (bWB).
One-day-old chicks were randomly divided into three groups of 14 animals each. The groups were housed separately in Horsfall-type isolation units for maternal antibody elimination (7) . Before IBDV inoculation, the birds were bled by brachial venopuncture, and their sera were tested for the presence of IBDV-neutralizing antibodies (9) . Two groups of birds were inoculated by the intraocular route with 0.03 ml of viral inoculum and the last group was used as uninfected controls. One of the infected groups was inoculated with 10 6.0 EID 50 /ml (mean embryo infective dose) of the virulent standard-challenge strain (ST-C), kindly supplied by Dr. J.K. Rosenberger (University of Delaware, Newark). The other group was inoculated with 10 6.2 CCID 50 /ml (mean cell culture infective dose) of a live-attenuated Lukert strain (LUK) commonly used as a commercial vaccine (Salsbury Laboratories, Charles City, IA). These two different IBDV strains were employed because, while the virulent strain causes a severe clinical disease, the vaccine strain causes a subclinical viral infection. At the 6th, 12th, 15th, 18th, 21st, 24th and 30th days after inoculation (a.i.), two birds of each group were bled by heart puncture until death, and blood and the bursa of Fabricius (BF) were asseptically collected. Serum and BF cell membrane suspension samples were obtained and stored at -20 o C (Table 1) .
For the detection of viruses the BF were washed in 0.1 M PBS, pH 7.2, and the cells were ruptured with a Ten Broeck homogenizer. Cell lysates were centrifuged at 2,000 g for 10 min and the pellets were treated with a detergent buffer (10 mM Tris-HCl, pH 7.0, 500 mM sucrose, 5 mM MgCl 2 , 0.2 mM EDTA, 1% Triton X-100 and 2 mM PMSF) and a solubilization buffer (0.5 M Tris-HCl, pH 6.8, 5% glycerol, 2.5% 2-mercaptoethanol, 0.001% bromophenol blue and 10% SDS) before SDS-polyacrylamide gel electrophoresis (SDS-PAGE) in a discontinuous system, as described by Laemmli (10) . After SDS-PAGE, the proteins in the gel were transferred to a nitrocellulose membrane as described by Towbin et al. (11) . For bWB detection of the IBDV proteins present in the nitrocellulose membrane, sera from the infected and uninfected chickens collected on the 6th, 12th, 15th, 18th, 21st, 24th and 30th days a.i. were used. To eliminate nonspecific reactions during the first step of the bWB reaction, the membranes were blocked with rabbit immune serum obtained by intramuscular inoculation of the rabbits with a BF cell membrane suspension from normal chickens. The blocked strips were then incu- A total of 28 chickens were inoculated with IBDV. Half of them were inoculated with the ST-C strain (virulent) and the other half with the LUK strain (live attenuated). Although chickens inoculated with the LUK strain did not show any clinical symptons, animals inoculated with the virulent standard-challenge strain (ST-C) developed signs of illness from the 3rd to the 7th day after inoculation (a). Analysis of IBDV infection by the blocking Western blot (bWB) showed the presence of viral proteins (VP2 and VP4) from the 6th to the 30th day after inoculation.
Animals
Days Chickens infected with the virulent IBDV strain developed clinical signs of illness from the 3rd to the 7th day a.i. These signs were ruffled feathers, trembling, depression, anorexia, watery diarrhea, and prostration, in agreement with the findings reported by Okoye (12) . On the other hand, chickens infected with the vaccine strain did not develop any clinical signs of IBDV infection. The analysis of IBDV infection by the bWB test showed that both groups (infected with virulent and vaccine strains) had the same IBDV proteins and antibodies (Figure 1, lanes  4 and 5) . IBVD VP2 and VP3 were detected in both groups of chickens (infected with the virulent ST-C and the vaccine LUK strain), being more evident on the 15th day a.i., and not detected before the 6th day a.i. The detection of IBDV antibody from the 6th to the 30th day a.i. by bWB shows that the sensitivity of the test was satisfactory. Others have reported the detection of IBDV antibody from the 6th day a.i. onward using ELISA, immunofluorescence and agar gel diffusion tests (12, 13) .
The use of a rabbit anti-chicken BF serum (blocking tool) eliminated nonspecific reactions (Figure 1, lanes 1, 2 and 3 ) due to autoantibodies that are commonly detected in chicken serum infected by IBDV and Marek's disease virus (14) (15) (16) (17) (18) (19) , which impair the interpretation of the test. However, the blocking step did not eliminate two proteins of high molecular weight which were not related to the virus but were present even in the control group (Figure 1, lanes 1 to 6) . Although we do not have any explanation about the origin of these two proteins, they did not interfere with the interpretation of 
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the results. The diagnosis of IBDV infection can be made by detection of the virus or of the antibodies produced in response to viral infection. However, only the detection of the viruses or their constituents (viral proteins or viral genome) characterizes reinfection or a chronic subclinical IBDV infection because generally in these cases there is no serum conversion or the production of specific IgM. Thus, at the present time, the veterinary laboratories use virus isolation, histopathology and agar gel diffusion for routine diagnosis of IBDV infection. Other methodologies such as ELISA and WB can be used and are highly sensitive when compared to other tests for detection of viral protein. However, these two diagnostic methodologies require the employment of monoclonal antibodies (which are not available commercially) to eliminate nonspecific reactions. In our experiments the modification of the WB methodology (20) by the use of a blocking step eliminated the need for monoclonal antibodies and viral protein purification, turning the test less costly.
We suggest that this bWB could become an effective tool for the diagnosis of IBDV infections even in subclinical forms, helping to control these pathogens and consequently reducing the economic losses caused by subclinical IBDV infection in the poultry industry.
